(3) Doctors interested in asthma should organise an Edinburgh-type admission service for selected patients from their clinics.
(3) Doctors interested in asthma should organise an Edinburgh-type admission service for selected patients from their clinics. (4) Patients attending the asthma clinic should be encouraged to refer themselves back if their condition is deteriorating and should be prepared to put themselves on high-dose steroids at the same time.
(5) Every doctor looking after patients with asthma should be aware of the need for objective measurements (pulse rate and peak flow rate) in assessing the severity of the disease in his patients and should know how to institute emergency treatment.
In severe cases the doctor should accompany the patient to hospital. Discharge from hospital of recovering patients should occur when objective measurements show a return to the patient's normal values. Steroid treatment should be continued at least until the patient is seen in the clinic.
We are most grateful to Dr Elspeth Macdonald, Mrs Daphne Thomas, and the consultant physicians and general practitioners of the area for their help in the study.
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Introduction
Infection with the hepatitis-B virus has been common in both haemodialysis and renal transplantation units.' Although some patients develop typical acute hepatitis, the course in most is more insidious. Biochemical abnormalities of liver function are less pronounced, hepatitis-B surface antigenaemia often persists, and progression to chronic liver disease may occur. 2 We report here a systematic investigation of liver dysfunction in a consecutive series of 15 such patients who had had hepatitis-B surface antigens (HBsAg) for six months or longer. Since immunosuppressive treatment may modify the underlying hepatic lesion, we compared the immune responses to HBsAg and the associated histological changes in patients receiving immunosuppressive treatment after successful trenal ransplantation with those responses demonstrable in patients maintained on haemodialysis or by dietary protein restriction alone.
Patients and methods
Of the 15 patients with chronic renal failure, two had been managed by protein restriction alone and seven were maintained on intermittent haemodialysis. The other six had functioning renal transplants and were receiving immunosuppressive treatment consisting of prednisolone and azathioprine. 14 . Two patients (cases 1 and 14) had developed ascites within the previous month. In the remaining 12 patients clinical evidence of liver dysfunction was less obvious. None were jaundiced or had cutaneous stigmata of chronic hepatic disease. In four, however, the liver was enlarged on examination (cases 2, 4, 13, and 15), and in case 2 the spleen was also palpable.
Liver function tests in the three patients with clinical jaundice (cases 1, 8, and 14) showed that serum aspartate aminotransferase (SGOT) values were raised as well as serum bilirubin levels. Serum albumin levels were reduced and prothrombin times were prolonged in all three. Raised serum alkaline phosphatase levels in all three patients were shown by electrophoresis to be predominantly in the hepatic fraction. In six of the other 12 patients SGOT levels were also raised. These included three of the four patients with hepatomegaly. Alkaline phosphatase levels were raised in five. These increases were mainly of bony origin, except in the patient whose albumin level was slightly reduced (case 2).
Histological examination of the liver biopsy specimens showed a spectrum of lesions (see table) . The changes in cases 1, 8, and 14 were characteristic of chronic aggressive hepatitis with established cirrhosis. Two other patients (cases 2 and 9) had chronic aggressive hepatitis but without the development of cirrhosis. In cases 3, 4, 10, and 11, the histological diagnosis was chronic persistent hepatitis. Thus chronic hepatitis was present in no fewer than nine (60%o) of the 15 patients.
The remaining six patients (cases 5, 6, 7, 12, 13, and 15) had either normal appearances, apart from the presence of HBsAg in some hepatocytes, or occasional well-defined areas of single cell necrosis in the parenchyma, a picture termed by other workers "focal parenchymal necrosis."9
There was no significant differences in the incidence of the various histological lesions between patients maintained on haemodialysis and transplant recipients. Two patients from each group showed the changes of chronic aggressive hepatitis and two patients had chronic persistent hepatitis. Cirrhosis had developed in one patient from each group. Of the two patients managed by dietary protein restriction alone, one had chronic aggressive hepatitis with cirrhosis and the other focal parenchymal necrosis. Only three patients on haemodialysis who had received regular parenteral injections of iron showed gross iron deposits on liver biopsy (grade 4 siderosis).50 CLINICAL FOLLOW-UP All three patients with clinical jaundice and chronic aggressive hepatitis (cases 1, 8, and 14) deteriorated rapidly and died. One of these patients (case 8), who had been taking prednisolone and azathioprine after a renal transplant carried out five years previously, had apparently developed this rapidly progressive disease despite immunosuppressive treatment. Azathioprine was withdrawn at the time of the present admission because of potential hepatotoxicity and the dose of prednisolone was considerably increased, but despite this his liver function deteriorated inexorably and he died two weeks later. Another (case 14) had been on corticosteroids for the preceding six months, but his condition deteriorated rapidly after admission and he also died a few weeks later. The third patient (case 1), who had not been given immunosuppressive treatment, died within 48 hours of admission for further investigations from spontaneous peritonitis, a well-recognised complication of cirrhosis.
The remaining two patients with chronic aggressive hepatitis were still alive at the time of writing. The patient with a transplant (case 9) was receiving corticosteroids and azathioprine and had no clinical abnormalities. The other patient (case 2), whose liver biopsy showed numerous granulomata, was given a six-month course of rifampicin, para-aminosalicyclic acid, and izoniazid. There was no change in the non-caseating granuloma on follow-up liver biopsy, however, and she then started prednisolone and azathioprine treatment with improvement both symptomatically and in the liver function test results. We have recently observed similar granulomatous lesions, which do not contain acid-fast bacilli, in other patients on haemodialysis and have suggested that they may represent a tissue reaction in an immunosuppressed patient to organisms that are normally non-pathogenic or to emboli of biologically inert foreign material Inhibition of leucocyte migration using HBsAg as antigen was detected in five of the six patients with chronic hepatitis who were examined. Complexes of HBsAg were seen on electronmicroscopy in the sera of five of these patients and in two further patients who were not tested for cellular immunity. Thus evidence of cellular or humoral immunity to HBsAg, or both, was detected in all eight patients with chronic hepatitis who were tested. In contrast such evidence of immunity was observed in only one of the five patients with minimal liver lesions tested, and this difference was statistically significant (/2 = 5-8; P < 0025). The complexes consisted of 22-nm spherical and tubular forms of the antigen, but larger 42-nm Dane particles were also often present. The latter were also found in the one patient with chronic hepatitis who did not have complexes in the serum (case 4).
Hepatocytes containing HBsAg in the cytoplasm were shown, both by specific immunofluorescence and by orcein staining, in seven of the nine patients with chronic hepatitis, but positive cells were few ( < 1 O 0) and distributed in a spotty random fashion throughout the lobule. In contrast, the biopsy specimens from all five patients with minimal liver lesions contained many positive hepatocytes arrayed in sheets with intervening negative zones. These were also seen as typical "ground glass" cells in haematoxylin and eosin preparations.5
Tests for the e-antigen/antibody showed that three patients, two with chronic aggressive hepatitis (cases 1 and 14) and one with chronic persistent hepatitis (case 3), had the antigen. None of the patients were positive for the antibody. Abnormal immunogiobulin levels were detected in only one patient (case 9), who had a moderate increase in both IgG and IgM levels.
Discussion
The development of chronic hepatitis in our patients is probably related to impairment of the normal immune response to hepatitis B viral antigens. As a result, infected hepatocytes may be destroyed but the virus is never completely eliminated. ' 13 If the defect is complete liver damage may be minimal or even absent, as in the healthy carrier state. In support of this, Lee et al have shown that the frequency of cellular immunity is much higher in HBsAg-positive blood donors with chronic hepatitis than in those who are healthy carriers of the antigen.s4 Our findings are further evidence for this hypothesis, since all eight patients with chronic hepatitis who were tested showed either cellular or humoral immunity to HBsAg compared with only one out of five with minor liver lesions. Furthermore, as has been shown,) I.; there were fewer hepatocytes containing HBsAg in liver biopsy specimens from patients with chronic hepatitis than in those from patients with minimal histological abnormalities only.
A comparison of the spectrum of histological lesions in our patients with that reported in 38 HBsAg-positive blood donors of similar ethnic origin but without renal disease9 shows that the incidence of chronic aggressive hepatitis appears to be higher among our patients (33",, as compared with 12%0). This may be related to the finding that cellular immunity to HBsAg was commoner in our patients than in those blood donors who were tested immunologically.'4 The underlying cause of the impaired immune response to hepatitis B viral antigens is likely to be of prime importance. In blood donors the defect is thought to be genetically determined'6 and is probably specific" since other measurements of cellular immunity such as the phytohaemagglutinin response are often normal. '7 In contrast, in patients with renal disease the defect is more likely to reflect only one facet of a generalised and non-specific depression of immunity, due either to a toxic effect of renal failure in patients maintained by haemodialysis or protein restriction alone' 8 or to the immunosuppressive treatment given after a transplant. Possibly the effect of antirejection treatment is relatively more immunosuppressive than that of renal failure, since after the original outbreak at Guy's Hospital4 none of the 12 transplant recipients treated with prednisolone or azathioprine ever reverted to being HBsAg-negative, whereas antigen clearance occurred in three of 10 patients who were treated by dialysis alone and survived without transplantation for at least six months after their routine test for HBsAg showed them to be positive. This is also the experience of at least one other unit.' 9 Nevertheless, in our series no appreciable differences in immune response to HBsAg, or indeed in the proportion with chronic hepatitis, were apparent between patients on haemodialysis and those with functioning transplants.
Three patients with renal disease and chronic aggressive hepatitis have already died in hepatocellular failure and it would seem reasonable to treat similar cases with immunosuppressive drugs to try to improve the prognosis. The patients with chronic persistent hepatitis will require careful follow-up since evolution to an aggressive lesion requiring immunosuppressive treatment has occurred in at least one other patient with renal disease." Furthermore, in HBsAg-positive patients the presence of e-antigen may be associated with a particuiarly high risk of such progression.8 In patients with successful transplants much debate has centred on whether azathioprine given to prevent rejection can itself provoke chronic liver damage. 20 The incidence of chronic liver damage, however, was no greater in our transplant recipients than in patients remaining on dialysis, and this possibility has now been largely discounted by several studies in which withdrawal of azathioprine led, as in case 8, to no appreciable clinical improvement.2' 22 An alternative approach to the treatment of HBsAg-positive chronic liver disease in renal recipients would be to reduce all immunosuppressive treatment to a minimum, or even withdraw it completely, since this may allow a return of immunocompetence and the development of acute hepatitis with subsequent elimination of the virus. This has been reported in one patient,23 but, apart from the risks of rejection of the graft, such an approach would be potentially hazardous if there were many infected cells. 24 In such patients re-establishing normal immune responses could resuilt in massive hepatic necrosis with death in fulminant hepatic failure, as we have reported in three persistently HBsAg-positive patients with malignant disease in whom cytotoxic treatment was withdrawn.25
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